A number of superconducing quadrupole magnets have been constructed in the ISABELLE project during the past year.1 With these quadrupoles, it was intended to test construction techniques, magnet performance and measuring capability in an effort to arrive at a quadrupole design satisfactory for use in the storage ring accelerator. While these magnets are designed to have dimensions and field properties close to those needed for regular cell ISABELLE quadrupoles, no effort was made to make them identical to one another. This report will detail the performance characteristics of one of these magnets, MQ3005.2 It must be kept in mind that this report is a "snapshot" of present status and will be soon outdated by continuing developments.
We begin with a brief summary of the measuring techniques and the relevant formalism used in our description of the magnetic field properties of the magnets. The magnetic field within the aperture of the ISABELLE quadrupoles was measured by means of a set of Morgan type coils3 rotating about a common shaft along the axis of magnet. The voltage output from each coil is primarily responsive to one component of the multipole field. Such an arrangement therefore allows one to determine the amplitude of each multipole field and its angular orientation with respect to the median plane of the dominant multipole. Since the total magnetic field is essentially two dimensional we have used a representation in terms of cylindrical harmonics referred to the axis of the quadrupole field, that is, the expansion is made about an axis chosen to minimize the dipole component of the field. Thus, at any point (r,G) For quadrupole MQ3005, the design criterion which determines the performance of the magnet is the use of high resistance, superconducting braid5for the coils High resistance braid is braid which, through various processing techniques, has a larger interstrand resistance than normal braid (5000xlO'5ohm vs 1 x 105ohm).
The objective is to reduce "AC" effects: distortions in field quality due to currents induced as the magnet is ramped up in current.
The quench history for this magnet is shown in Fig. 1 coefficient is close to the expected mean value (over many magnets) of zero. The b5 coefficient displays a sizable contribution from the magnet ends.
It is also evident, from the difference between the up-ramp and down-ramp data sets, that there are sizable superconducting magnetization and iron hysteresis effects in this magnet. Figure 4 shows, for several currents, the field variation across the aperture.
Figures 3 & 4 describe the field in the median plane of the magnet. The specified aperture for ISABELLE is 8.8 cm.4 The shaded bar on the vertical axis is the permitted magnet-to-magnet RMS variation at 3 cm.
The basic quadrupole design looks promising in this respect. To obtain these plots, the permitted RMS variation for the harmonic bs, for which correction trim coils are planned, has been used in place of the measured value for b5. These plots are made from DC data taken in the center of the magnet. In the following plots, a shaded bar appearing on the vertical axis is the permitted RMS variation for that term. The symbols are defined in Fig. 2 Of special significance is the observation that the harmonics measured at 8 A/sec are essentially the same as the DC harmonics. This is attributed to the high resistance braid use in the construction of the coils.
The absolute values of the transfer function, b5 and bg are all different from the canonical design values by varying amounts, due to the "soft" coils of this magnet.
Figures 7 thru 9 show the lowest three non-allowed harmonics as measured for this magnet. The sizable skew sextupole and decapole components are generated by distortions in the "soft" coil package, and will be brought under control in forthcoming magnets. 
